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(1)

(11)

(111)

(Tv)

(V)

(V1)

Field studiss of TBE led to the detection cf

6 new TBE virus {TBEV) foci in Austria. Tick
and mammal control program appear to be effec~
tive against virus cycle inh nature, Survey
with sgra of Carnivora showed wide distribu-
tien of TBEV in Switzerland..

Ten of 22 steps necesuryy for chemical synthe-
sis of TBEV receptor TFI, have been completeds
By means of sxclusion chromatography with
porous glass arboviruses can be purified and
concentrated. TBEV has no immunosuppressive
effect in mice. Langat virug, which belongs

to TBE complex, causes chronic infection in
mice and cannot be eliminated by interferon
inducer Poly I:C.

*Clinacel studies: 288 cases of TBE wers
diagnosed.

Surveys with sera of cattle and birds showed
incidence of the tick-borne viruses "Tribec!
and "Uukuniemi" in Austria.

Unidentified virus was isolated from migrating
bird after arrival in hustria.

Survey with human and animal sera indicated
activity of at lsast one group A virus and of
TBE and West Nile viruses in Turksy. Sera from
residents of Camercon had antibodiss to se-
veral group A and B arboviruses including
0'nyongnyong, Chikungunya, Uganda S, Zika, Yele
.low Fever and Dengue 2.
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TICK-RORNE ENCEPHALITIS "(TBE) ANU ‘UTHER GROUP B ARBO -

VIRUSES '
field Studies
(1) Detection of new foci end aktemsts o eredicate

the virus.
(1;1) Introduction.

Following tHe msthod cf sending out questionnaires
to patients with TBE we could find-some new foci of TBE
in Lower Austria in 1870 and 1571 (ses last Annual Hsport
(16)).Then also stwd%és on the effectivensss of ths organc-
fFhosporus Gardona ‘R' against ticks were starteds On the
other hand we tried to raduce the small mammal popizlations
‘in a focus in Carinthia in order to intarrupt ths nstural
cycle of TBE virus. Under the present contract {(July 197l-
July 1972) ws continuea the searching for nsw foci in
Lower Austria, Burgenland, Carinthia and sven in Styria
and for the virst time in the Tyrols. Fisld trials wepp
done with anothar insecticide, namely with Malathion (d),
which is also an organophosporus coémpaund. The small mammal
reduction pzogram in Taggenbrunn, Lerinthia, was continued.

(1,2) Methods.

Jicks: Nymphs and adults of Ixodes ricinus were
collectad by ¥lagdrapping and transpuorted to ths labora-
tezy. The pymphs ware homngenized jin pools off 1-50 indivi-
duals, thr adults in pools nf 1-~2f; individuales, reepective-
ly. Thev were suspended in a mediZum consisting of PBS ard
10% hozse serum and inoculated intracerebrally into bsoy
mice., Tho animals wsre cbserved for 18 days.

Malathion(ﬂ): Two {ield trials wers done in order
to develop a control progrzm with this compound egainst
ticks. In the spring of 1972 in a wsad near the Danube at
Mthlleiten, a few miles southeast of Vienna, and in ap af=-
forestution near Hernstein we marked 8 fields of 25 m™ each.
Four of thees fields were spraywd using the ULV (Ul?ﬁa Low
Volume) methed at a concentration of io g Malathion

diluted in 5 litsrs of water per 25 m®, Tick collections
were made before spraying and on the 3rd and 8th day
thereafter.

AD— 73 5o
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Qerdona( ); Two field trials with Gardona (R) wvers
carried out in July 1971 and in May 1972 in Hochosteruwitz
(Carinthia), =hich has bee~ showw: by us to be a psrmanent
forus of TBE virus. The zzound and the'vegetation bordering
the road to the fortress (1.8. the.aciﬁbelble part of the
mountain on which the fortzes? ;a situated) wsre sprayed
with 1 1b per.acr _efTardona'®/. In avtumn the area was
egain saar or ticks. In the spring in i972 we collec~
§g¢3bfﬁﬁs again, and §gain sprayed the area in ths same
“Manner with Gardona(R

Small mammals: In the focus-of” Taggenbrunn, Carin-
thia, eradication of the, g'nue by trapping of omall mam-

mals was attempted. effar, 5 -excéursions were dons in 1971
and one in bout 120 small mammal traps were sst up
for 1. 3 nights.

g

-

(1,3) Results.

fiew foci in differept parts of Austria: Aapérding to ths
informations obtained from patients with’ TBE, 'ticks wore
collactad in diffarent areas in Lower Austria, Burgenland,
Carinthia and Styria. For thse first time inveetigations
on the possible occurrencs of TBE virus in the Tyrols
wers conducted althUUgh no cases of TBL have.been reported
in this province. The results can be seen in Tables l-4.
Altogatber 20 .virus .gtrains ,could be isolated from ticks
colleoted at 58 dffferent places. New foci wereé“-fc'nd in
Lowex Austria (Enzesfeld), Jauling/Enzesfeld,. Hirtenborg),
Buigenland (Alihau), Carinthia (#icheidorf) and Styria
(Graz) (ses Fig.1l). So far we failed to isolete virus from
thks collected th the Tyrols.

The 3 foci found in the area of Hirténbery-Enzes-

o+ ¥eld are of special interest because in these foci many

persons contractsd infection. Therefone, in futurs studies
we will try to-interrupt the virus’ cycls in naturs by
ap;ay;ng'of these foci with insecticides.
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- falathion'R)s  The results of the field study with
Malathion\R) are presented in Table § and in Fig.2. A sta-

. tistical evaluatidn done with the )(z-test revealsd that

"the numbsr of ticks in ths fields did not diffgr signifi-
‘cantly prior to the treatment with Nalathion(R « By cone
trast, after spraying with the compound there was a very
significant difference between the number of ticks collec-
ted in tho treated and in ths nontreated fiselds. In MUhl-
leiten the tick population was reducsed by approximately
95% sevsn daye after the treatment. In Hernstein where

the undergrouwth is rather dense the. sven distribution

of Malathion was not very easy. Neverthelass we observad

a raduction of the tick population of about 85k.

Gardona{R); The firet Piold trial with Gardona(R)
in an establishsd focus of T8BE virus was carried out .on
July 8,1971, in Hochosterwitz (Carinthia). In July before
the spraying we wore able to isolate 4 strains of virus
fvom 272 ticks sollacted there (Table 1). In autump ths
avea was agein. searched for ticks as it is shouwn in
Table 1. From a total of 524 specimens of Ixodes ricinus.
not a single virus strain could bec isolated. After col-
lecting 430 nymphs and 43 adults of Ixodes ricinus in
May 1972 we sprayesd again t?e-braa bordering the road to
the fartress with Gardona(R . Virus isolation experiments
with thusy ticks wers not successtul, indicating that
the virus cycle may indeed have been interrupted by ouz
previous icwering of the density of ticks with Gardona R),

Small mammals: Ir Taggonbrunn (Carinthia) we
continued the small memmzl control program with the aim
of eradicating the virus in this focus. In 1971, in April,
when the first excursion was made aftor the winter not e
single mouse could be trapped. It is apperont from Table 6
that by summer the small mammal populations had someuhat
built up and prebably as a result of our control sfforte -
as a rule the highest number of free-living micae are found
in Uctober and November - had decrsased again by autumn.
In May of 1972 we again found & vary low poupulation den=-
sity of mice. It is of special intsrest that in this ysar,
1972, no virus could be isclated from ticks althougnh
264 nymphs and 19 adults were collected and tested for the
presence of virus (see also Table 7).




Although it is too eariy to drzu a definite con-
clusion this could possibly msan that wa are on the way
of reaching our goal of interrupting the virus cycls in
the focus. -

(1,4) Discussion and Conclusions. -- - .. _
Thse high number of new foci of TBE virus enables

us to conduct now further studies on methods to eradi-
cate the virus in naturs. tow we uilli try to interrupt

_the virus cycle on the one hand by spraying the, foci
_from'the.gfqgnd or from the air with Gardana R) or with
Malathion. %) and on the other hend by reducing the popu-
lation density of thc small mammal speciss in certain
foci: In connoction with the resudts of this progrem our
first tusts are very encouraging and we hcops, that zt the
.end of this yoar the efrectivsness of our methods will
further- be substantiated.

(@,5) -Sumﬁery. ) T e

) “In search of endemic areas of TBE in diffserent
provinces of Austria 6 nsw foci in Lower Austria, Burgen-
land, Carinthia and Styria wora found by virus isolations
from ticis. Thu effectivenass of Malathion{R) against

_ ticks (Ixodes ricinus) was proved in twd field trials. A

ruduction of betwesn 85 % and 95 » of ths tick populations
‘was #chieved.

‘In order to eradicate the virus in 3 well knourn
permanent focus in Hochosteorwitz Gardona (R) was sprayed
in autumn 1971 and in spring 1972. After spraying no virus
cauld be isolatuu ?rom ticks collected in this area.

The control program of small.memmals in Tagyonbrunn
was continuad. The population densities af these animals
wers kept low and subsequently also in this permanent
focus we failed to isolato virus from ticks, collected
there in 1972.

w3
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{2) Survey in Lower Austria with sera of forest workors.

In the hemagglutination-inhibition (HI) test a sur-
vay was conducted with sera of forest workers from different
districts in Lower Austria. The purpose of thie study was
to improve our knowlsdge on the distribution of TBE virus in
this province but also to find a group of persons who ars
at high risk of infection. It is intended to perform a
fisld trial in voluntsers as soon as the firet batch of an
inactivated vaccine wili be available, hopefully, some
time during 1972. This batch is being made for us by a la-
boratory in Becat Britain where we have sent 3 strains of
TBE virus (tick suspensions).This laboratory has hacd some
experienco in'the production of a vaceine against Louping
ill. This discase is caused by a virus that is vory closaly
related to TBE virus.

. The results of the survey are presented in Table 8.
It can bo seen that of ths 830 sera tested 1Ul (12.2%)
had antibodics to the virus. A fleld triel is considered
in these districts where the percentage of workecss with
antibodies excesds 1%,

(2,1) summary.

A survey was ceonducted with sara of forest wor-
kers from diffurent districts in Lower Austria, Thus, our
knowlndge on the distribution of TBE virus in this prdvince
was improved and groups of persons, who are at high risk of
infection, were found., It is intended to perform a field
trial as soon as an inactivated vaccine will bo available.

{3) Survey with sera of Csrnivora from Switzerland.

. In July 1970, the Institute of Vaterinary Bacterio-
logy and Parasitology, University of Burn, received the
brain of a dog from Hallau (Kanton Schaffhausen) for diagno-
sis of rabiss. An agent could be isolated from ths dog
which provod to be TBE virus. This was the first isolation
of this virus in Suitzerland, wheore in 1965 wo had diagriosed
a human case of TBE and, therefore, alruady then had ciaimed
that thoe virus must be ondemic also in this country (14).
Since then & wmbar of human cases wers roported by other
warkers,

P
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Ue uare contacted by Drs.Steck and Wandsler from

the Institute mentionod above and askad to canduct a sur-

vey uvith sera of Carnivora that had been shot during the

. rebies bradicatioﬁ-prdgram in Suwatzerland.

A totalaef 515 sara of fuxes, 2U of bad,sra,

’ 20 of beech-martens and ane. of @ polacat was recsaived

and tested in the HI-test againat TBE virus. Uf 560 sera,

'~ 92 were peositive.

The latta> were then also examined for antibodiss
against this virus in the tissue sulture neutralization
test. Of these, 15 wers ‘toxic for the cells and 76 gave

.& positive result.

It is a well known fact that sera from animals
that are shot may bescome contaminated with nonspecific
inhibitors for arboviruses.such als-bile. Since all ani~
mels had begn k.lled by shooting wo were hot convinced
about the valxditv of our results. In order to pick up
nrnspeclfzc inhibitors all 91 positive sera were tested

40 the HI-test against semliki and Sindbis entigens of
. group A and Yallou Fever, Dengue 2 and West Nils antiguns
of group-B.

48 sera only reacted with TBE.-antigens, 21 were
also positive uith other.-group § viruses and 22 sera
gave @ pca&tIVé'Ebst with group B and group.A viruses.
Under these circumstances we Peei that only the HI-test
with tHose 48 sera Teacting exclusively with TBE virus,
“should b tonsidered as a valid result dus to spec;fzc
antlbodlea. .. L . Tos

“In Fig.3 the geographic dietribution of the

as well as negat¢ve sera are distributed more or less
ovsr the uwhole ares under investigation. Howsver, .on-

' exdaning the home range of foxes which, according to the

"expsriences of our Swiss colleaguss, can be 50 km or
moxre, many of these animals were shot a long distance
away from the fucus whzre they had acquired ths infec-
tiono
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AR less random distribution is seen when the results
are listed according to ths age of the Carnivora (Teble S).
0f the 31 foxes aged betwesn 1 1/2 and 4 months none was
found tn have antibodies against TBE wirus. Then a number
of positive sera increasing with =gs ware cbeserved. As
vaxes are very good indicators for the praessence of TBE
virus in larger rsgions it can hs stated with certainty
thnt TBE virus must be more widsly distributed in Switzer-
land than hitherto knouwn,

(3,1) Summary.

Uf 560 sera of Carnivora shat in Suitzerland
48 specimens were found to contein antibodies against
TBE virus in both the HI and the neutralization test. The
geographic distribution of the positive sera shows that
TBE virus must be more widely distributed in Swuitzerland
than hitherto known.
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(1) Studies on the cacgptor substance for TBF virus and

other arboviruses of group B.'

{(1,1) Introduction and earlier results.

From brain-lipids, the receptor substence for
group B arboviruses could be isolated (8,9,22). This
substance prived Tu bBe-m-tciphosphoinositide (TPI). It
was a very strony "Irhibitor-of the hemagglutination (HA)
as wall as or the infectivity of group H arboviruses (9,15).
It reacted with TBE virus in a two step reaction. An ini-
tial reversible step, cawsed mainly by electrostatic attrac-
tion, is followed by a se&cond one, cavied by strongsr
forces which are not any m.re susceptible to the interac-
tion nf electrically checged molecules (16).

(1,2) Preparation of receptor substance.

TPI is now prapared in our laboratory as a routine
procedurse. We use a method of extraction, precipitation and
chromatography which has been axtensively iescribed in the
report of 197U (15). Some refinements were introduced (16)
and now we are ables to obtain from 1000 g monkey brain 300

“to 4u0 mg TPI in form of its Ca-salt.
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(1,3) . Ehemical composition of TPI-Ca preparation.
~ The composition of our preparations wes now esti-
msted more axactly by quantitative photometry of thin

layer chrdmatograms. Thees chromatograms were obtained by
applying ‘the method of GUNZALEZ-SASTRE and FULCH-PI (1G),
using chloroform-methanol-4N ammonia 9:7.:2 as solvsnt and

"Kieselgsl HR" (Merck) with 0.1% cxalats as adsorbent (15).

The intensity of the spots, stained with DITTMER's rea-
gent (6), was now msasured quantitatively with a JUYCE
"Chromoscan". The areas beneath the extinction gcraphs
were measured with a plomameter (geometrical intogration).
By <ividing the integrated graphs by the number of phos=-
phorus atems in the formula of the substance forming ths
measured spot, values corresponding to the molar amount of
each substancs were obtained; due to the big differsnce of
the relativs concen*rations of the main product (TPI) and
the impubity (phophatidylserine=PS), it was necessary to
measure two series of dilutions. From one (Table 10) ths
ratio of TPl to DPI could be calculated to be 100 : 9.88;
the other (Table 11) yielded the ratioc of DPI to PS as ..
100 : 7.32. From these figures the percentage of TPI, DPI
and PS in our product was calculated to be. 90 40%, 8.95%
and U. 65% raspect;nely...,_.;:_"":“. Ll
{1,4) Chemical synthaesis of intermediate Eroducta on the
way for a total synthesis of TPI,

----- ~

In .cooperatien with the Institute for Pharmacsutical

Chemistry, there are also sxperiments under wey tc obtain
a synthetical receptor substance., The main difficulty is
the synthesis of the eterically right triphosphoinositcl.
Diraegt phosphorylation of inositol proved unsuucessful

and the ,synthesis had to be started from ‘aceto~-bromoglu=-
cosa.. In .a series of 21 steps, the final product, TPI,
should be reached. Prosontly, the hydrolysis of step 9:2.3
di-o-allyl;.6+(deoxy) E~nitro-8-~benzylglocoside to 2.3
di-o-allyl~6-(duoxy) G-nitroglucosa is investigated. The
last menticned compound is oxpscted to be transferred into
l~deuxy~l=-nitro-4.5-di~o~allyl-inositol by treatmont with

Ba-hydroxide. From thas first inosatol derivative 2,3,6-tri-

benzyl=4,5~di-o0~allyl-myoinoeitol shall be obtained in five
further stepss This ocompound should be able to combine with
diacyl-3lycerol and PDCl2 and, aftur phosphorylation and
ramoval aof the shiselding groups, should yield finally TPI.
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122 ‘Concentrati&n and purification of. arbogvirusss. !

(2,1) Ttoncentration of TBE virus by an aqueous tuo phase
system. . '

It was tried to concentrats and to purify TBE virus
using a tuwc phass system, containiily polyethylena glycol
(PEG) and dextran (1). A similar system has been used
already for the concentration of Japansss encephalitis
virus (19). .

Brains of infected baby mice were extracted with
a borata saline buffer of pH 9 and treated with protamin
suifate (4). To sich a virus suspension PEG (bW 6,.-U)
and dextran (¥ 110,0ul) was added to a final concentra-
tion of 10k end 0.S5% respactively. From 30 ml total solu-
tion about 0.5 ml dextran rich phasnc separated which con-
tained practically all of the added virus. This resulted
in an approximatsly 50-fold concentration of the original
virus preparation (Table 12). Usiny tissuse culturs fluid,
the virus apparently disappeared. it sasmed to beo adsorbed
onto a precipitatu from which it cuuld not be sluted again,

(2,2) Purification of arboviruses by chromataography on
porous glass.

It was considered to treat arboviruses with enzymss
to incroase thes HA~titre of badly hemagglutinating prepa-
vations, especially of viruses from the Bunyamwera super-
group. To obtain a good action of the snzymes, the virus
batches have to bs purified prior to the enzyme treatment
in order to removo matsrial which could possibly cempste
as substrate fur the snzyme with tho adscrbed impurities
on the surface of the virus particles. It was alsc adviseble
to develcp a purification procedurse in oxder to separate
the virus from the enzyms after the treatment.

A very promising technique scemed to be chromato-
graphy on a recently developsd medium: controlled porous
glass (12). The principle is the same as in geli-chromato~
} graphy. However, tho pores of tha glass can be made of
nearly squal diamcter and all interconnecting. This causeg
that a soparation which would nced 20 te 30 hours using an
organic gel like %Sephadex can be performed in as many mi-
nutes, using CPG. Furthermore, columns filled with glass can
bs storilized wither chumicelly or by uutoelaving beforu and
after uss. Tho technique has Deon ussd already to purify
plant viruses (12) and baecteriophages (11).
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Preliminary experiments were performed with a
column filied with glass grenules with & pore diameter of
332 A. The column had .}l mm diameter and was 100 cm long.
for thess tests, lUest h11a~01nus _was used as a model. The
virus was oxtracted from infocted Béby mnugaibrains with
10 vol. of borate saline of pH S, centrifuged at-20,000, g
for 30 minutaes, then ultrecentrifuged at 105,000 g for T el
3 hours. The sediment was homogenizad in about 1/10 of the
original volume of the same buffer and the undissclved
residuc was sedimsnted at 3,800 g for 30 minutes and dis-
carded. Tho supeznatant had an Hf-titre of about 20,000.

2 ml of this partly purified praparation were applied to
the column and eluted with borate saline, pH 9, at a ‘low
rate of 2 ml/min. Monitoring with UV at 280 A revealed a
vory sharp peak at 30 ml which contained all tho HA-acti-
vity. A broad peak with a shouldor at 66 ml and a maximum
at 80 mi represonted emaller particles and molecules. About
squal amounts of viral and impurity protein werse contained
in this preparation as could be judged from the integra-
tion of the curves. An excellent soparation of virus from
protein muleculos was alsu obtained when an equal volume

of 4% albumin wag: admixed to thc virus before it was epplied
to the golumn. Agein 8 very sharp peak with HA-activity
occurred at 38 ml.. The albumin appcared as a very broad peak
with a maximum at 62 ml. The original impurities could be
observed as a shoulder at 8¢ ml (Fig.4). In this case, the
ratio of viral to nonviral protein was 1:7. Thorofore, this
muthod suuped tu be very appropriate for a separation of
arboviruéeé from added enzymos. In thuse experimunts houw=-
ever, the yield of the viral HA was only 1L tu 2u per cent.
Becauss of the ubvious advantages of thia mothed, we con-
tinued our experiments. Aftor trying different eslution
modie and a glass with a smaller pors diamuter (240 A), it
was finally pussible to obtain yield as largo as 75 to 85
per cent of HA. Now we use & U.US5 M Tris buffoer, pH 8.2 +
G.1 M NaCl (Tris saline) and a coating of tha porous glass
with polyethylene glycol (Mw=20,000) (13).

Uyr model virus (TBE) was wxtracted from infected
haby mouse brains with borete saline, pH 8.5, and then
troated with protamin sulfate (4). This resulted in preci-
pitation of acidie impuritics. By CPG-chromatography further
impurities and alsu thu excuss of thu addud protamin could
be soparatod from the virus (Fig.5). This procedure could
be -repnated in a way that a new batch of virus was applied
whon the protedn-impurities of the previous samplo were just

“"leaviny the column. With 4 ml portions of virus applied to

the column and e flow rate of 2.5 ml/min 1t was possible lo
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purify 20 ml of TBE virua in l1ittle more than three hours
(Figoﬁ)

_ Further experimente with coated CPG were performeds:
Supernatants of low-8peed centrifugetions of homogenates
from mouse brains infucted ‘with Sindbis virus and with
West Nile virus werse applied to the colunn without prsvious
ultracentrifugation or precipitetion. Remaricably, the 2u to
60 fold amount of viral HA was obtained by CPG ci.romatogra-
phy alone (Table 13), Howsver, with the very poorly hem-
agglutinating Tahyna virus (Bunyamwera supsrgroup) no in-
creass of the HA~titre could be obsspved. It is hoped |
that the intended &nzymatic treatment of such preparations
prior ‘to chromanography will yield reasonably good hemag=~
glutininsy

(2,3) Summary.

The receptdr substunce for arboviruses of group B

can be preparéd from monkey brain in good yield. Tnin layex-

chromatograms of such préparztions were svaluated quantita-
tively by photometry.Tho product consisted of 90.4% TPI,
8.9% DPI, and 0.7% PS. But alsu chemical synthzssis of TPI
was undertaken. Starting from glucoss, step 1lU of a planned
chain of 22 stsps could already be prapared.

TBE virus could bhe purifisd and concentrated 4U-
100 fold by partition in an qqueous twe phasc system con-
taining PEG and dextran. In order to separates arboviruses
from anzymes to be added for purification, exclusion chro-
matography on porous glass was investigated. [Model experi-
ments showed that addad albumin and protamin could be rg-
moved from arbovirusaes by this technique. Coating the glass
with FEG ‘resulted in a dramatic increase in the yield of
viral HA. When low speed supernatants of mouse brains, in-
fgected with group A ur B arboviruses were applied to porous
glass culumns, the purified virus showed 20 to 60 times
more HA than the supexnatant. It was not possibls to ob~
tain hemagglutinating preparations of Bunyamusra super-
group viruses by chrumatography alonse and snzymatic truat-
ment had to be considored.,

{3) Chronic Infection of Mice with Langat Virus.

DEWK and KOVAC (5) studied the histopathology of
Langat virusinfection in mice. They observed seven months
pB.i. tesidual encephelitis in animals, which had survived
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infection without any clinical siyns of diszeasse. This
chronic sncephalitie caused by a mambsr of the TBE com-
plex of group B arbuviruyses was investigated by us in
detail by virological and aerologlcal methods,

(3,1) Perqxstence of Lengat virus in the brain of mice
after s,c.infection.

Eighty mice (strain GR, NIH), weighing 15 g, wers
infected subcutanwously with 1000 LD.  (for baby mics i.c.)
of Langat virus (strain TP 21). 47 nife survived infection
and uere considered as being chronicaily infoected. Begin-
ning 3 weeks p.i., at weockly intervals, 4 mice wera killed
and their sera and brains wers pooled.

The ‘brain suspensiuns (1:10 dilutions in PBS) were
tested, for the. presunce of virus, LF-antigon and interferon.
The aera vers aaarchad tur antibodiuws, virus and interferon.

As can bes read in Tablo 14, traces of virus wers
found in some of tha brain susponsions until ths end of
the oxporiment (13th yesk p.i.). Brains also contained
CF-antigen of Langat virus in titers ranging from 1:8 to
1:32, Interferon was neither dutectod in brein nor in
gerum. Alsoc no virus was found in the serum, obviously due
to its content of antibodies, which wurse demonstrated in
titers from I*Bu\ip 1:320. Thuss antibodies woro of the
I1gG~-typu ae xcvealed by -the 2-morcapto-ethanol-tost (18).
This indicates 'that the infection. wag no 1unger in the
acuts stage.
(3,2) Behaviour of Langat virus aftor i.c.infaction ‘and

of TBE virus after s.c.infection.

Ton mica vech were infested i.c. wath 1000, 100,
10 and 1 LD5 \for baby mice i.c.) of Langat virus. All
animals but d, which had been ainfected with 1 LD.,, disd.
Those survivers neithur showed virus nor complemtnt fixing
Langat antigen in tho breing, Thus applicatiun uf the virus
by the intracercbral instead of the subcutaneous route doas
not causo chronic infection. Bosides, much smaller quanti-
tiaes of virus are needed for lethal oncophalitis as com-
pared with those necessary by the poripheral routc.

In the next oxperiment, 20 mice wore s.c.infected
with 10 LOg (for baby mice i.c.). uf TBE virus (strain
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Hypr). Eight mice survived; housver, nelther the virus nor
TBE antigen could be detected in the brains. Thus, TBE
virus; an egent closely related to Langat uitus, does not
cause chronic infection in mice.

(3,3) Suaceptibility of chronically infected. animals
for a challenge infection with. Semliki Forest
yirus.

A group of 46 mice infected chronically with Lan-
gat virua as wsll as a control. group of 29 noninfactad
mice with the same wuight and ago were challenged with
3 LD, of Semliki Forest (SF) virue four wesks after Langat
virua"infection. In Table 15 it can be seen that 78% of
the chronically infected and 62% of the control mice suc-
cumbed SF infection. Average survival time was 4.9 and
4.8 days raspsctively. From that uwe cencluds, that chronic’
Langat. virus infectign neither preventa infection with @
secand virus nor does it make the mice morse susceptible

. to it,.

(3,4) Influence of the interferon inducer Poly I:L on

the chronic Langat virus infection.

Lnu cfaron was neither found in sera nor in the
brains of chronically infected mice. thersfore we tried
to eliminate the virus from ths brain by the interferon
inducer Poly I:C, which is very offoctive aegainst TBE in
mice (17) and which is known to induce interferon not onhly
in the serum but alsu in the brain (3). The experiment is
summarized in Table 16. Out of 31 chronically infected
mice 10 were sacrificed and thsir brains tested individually
for virus and antigan: 8 mice showed antigen and 5 there-
from also ths virus. Elsven of the ramaining 21 mice wers
treated each i.p. with 200 pg Poly I1:C, 10 mice reiainad
nuntreated and served as contruls. Four days after Poly I:C
application antigen was demonastrable in the brains of all
5 mice tested, virus was fourd 4 timos., U° the 5 corru=
spunding cuntrel mice 4 shownd the antigen and 2 also the
virus. After 7 days antigen vas found in tho brains of five
treated as well as of five nintreatsd micu. Virue could be
detectud in 2 treated and in 1 nontreated mouse. Thus by
means of Poly I:C neither virus nur tha antigen could be
eliminated frum the brains uf chronically Langat virus in-
fected mice.
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(3;§5 *“Discusaion.

Our experiments clsarly indicate,.that Langat virus
may persist after peripheral infection in the brain for a
‘long timee Similar results have been presented hy PRICE
(20), who infucted mice with Kyasanur Fourest Uissase virus,
which is alsu a virus of the TBE cumplex. Howevor, virys.

'peralstence suams not to be a gensral feature of these :

viruses, because after peripheral infection with TBE, virus
did not persist in the brains of mice, But alsc after i.c.
Langat virus infectzon of mice virus persistence could not
be- bbsarued.

We asaume that after peripheral infection due to
extraneural virus replication nonspecific defense of the
organism is weld stimulated. Thus the brain is prutected
and virus cannot multiply to the extent, that is necos-
sary for the development of encephalitis. After i.c.infac-
tion nonspecific defense is not stimulstsed or too late end
ths animal therefora alwaya dlea after infaction. 5.

An 1mpnrtant mechanism of nonspocific defense
againdk virus infection is the interforon response of the
host, ﬁhich ‘thapretically could be responsible for the
above mentioned resisfance of s.c.infected micc agaeinst
Langat virue. Howcver, this does not sesm to be the case
because intorfuron never was found in chronically infuctud,
mice,’ uhich also wers wqually suscoeptible for.a challenge
infectivn as noninfectec animals.-Besides, Poly I:C had
nu influence on the content of virus and antigen in the
braidi

Hecently, attention has bean focusad on the per-
sistonce uf measles virus in human brain and its relation
tu Subatute Sklsrosing Panenoephalitis. Ths results of
our study provzde some evidence that, at least in the
brains of mice, elsc arbuviruses.may reach a stat. of chro-
nic infuction. In view of thesu findings one wonasrs whethar
this could not happen in the brain of man tuo. This the
mure, because we were frequontly tuld by vhe clinicians that
occasionally TBE can take a rather protracted course with
long lasting disordexrs in the EEG.

(3,6) Summary.
The chronic Langat virus infoction uf mice was

studigd virolugically in detail. The virus wes recuverud
from the brains until the und of the stugy (13th week). Alsu
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CF antigen .vas found in the brains in titers ranging from
1:8 'to 1:32. In sera no virus but HI antibodieg of the
IgG-typo were found against this. virus, Interferon was
nuithe: detected in the brains nor in the serum. The chro-
nically infected mica never did show any sign of disease
and were eqgrally susceptibls for a second infectiuvn with
SFV as normal mice. Thueir brains cannot be freed from the
virus by appliration of thes interferon inducer Poly IsC.

L

§4) ' Studz on the Eoeaibla immunoeuggreaslve effect
of the- TBE vxrus.. !

"It has been published that sufie viruses - predo-
minantly oncogenice viruses - have an immunosuppressive
effaect,

. In the prscant study the influence of TBE virus
was investigated by us on the antibody-producing systems
in mice. This was tone by injscting a suspension of goose
urythroeytes intraperitoneally into infected and nonin-
fucted animals anw comparing thw titer of goose cell agglu=
tinating antibodies that had beun formed in both groups
of mice by the ?wurth day thervafter.

Initially the concentraticn of goose erythrocytes

: , in 0.2 ml saline wes determined in noninfected mice

2, ;: % giviiig rise to sufficiently high titers. The resulty may
PRI ; be  secn in Table 17. Dus to thess results a concentra-
RN ‘ ticn of 2% was chosen fur all the experiments.

- ” Experiment 1: Three groups of 10 mice sach wers infecter
.o with about 10 LU, of TBE virus, strain "Hypz". Une, 2 and
P r 3 days thervafter mice uf unhe group were immunized, end
%{> 4 days aftor immunization the animals wers bled. Nonin-

N fected contruls were immunized and bled in tha same man-
NN ; ner. Antibody titers against guose erythrucytes in all
S-. 3 groups of onimals (infected and honinfuctcd) were 1:256.

; Experimen® 2: In this experiment mice were infscted with
o voery high duse of virue (1U9LD..). Four groups weroc im-

IS : munized, 1,2,3 and 4 days p.i. rggpuctiuely. Althuugh

- . thosu mace whlch had roceived red blood cslls 4 days pl.d.
Rt . woru blod in a muribund staots thuy sxhibited the same
e r levels of antibudius against the guoswu cells as the con-
&

)
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trols. Thus, TBE virus doea not*appa&g-ta.baggwon immuno=-

suppressive sffect, although it multipliea.in, anthuE?.**—-~ -

= s oy

producing tissues of infected mics.

(4,1)  Suiifideys:~ - - o
By immunizing mice with gooae-erythrocytea at =+

ﬂlffe:enﬁ ‘days after infection, TBE virus was not found

to have, an immunbsuppreesive effect. :

m—mmmnr S0 o o m ow awe ame
ST nSounIantsSSt=s
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Since the begirining of -197} we usually diagnose
TBE by.moans of ths 2-mercaptcethanoi-test, which was
described in last year's Final Technical Repprt (°5).
This test gives excellient rosults and is. well accepted
by the physicians at the hospitals, bscause it makes an
early diaghosis pussible. unly in a few cases a second
sorum sampls is nequired and the CF-toet must be por-
formed." .- : »nan‘.._,
B TI
‘ The 288 casg { of’ TBE diaghuse by thuse methods
in the year 1971 in the diffarunt pruvincup of Austria
are ligted in dotnil” in Table 18. Fap cumparison, Tahle 19..
gives the results of the’ first' three months of thé sea-
son 1972, So far, thero seems to bo about the samé inci-
denct of2TBE. in 1972 as in 1971¢ Howover, it will be of
graeat 1Mpurtance, if the eummer will be hot and dny.nn_
cool and rainy. _ .

(l,I)‘- 8ummary.

In the yeoar 1971, 288 cases of TBE had bsen roe-
corded. From the first cases recorded in 1972 it is like-
ly that during this year 1972 the disease will have about
the sama insidence as last ysar.
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TRIBEC VIRUS

gll Survey for antibodies againat Tribec virus with

sora of cattla.

Tritige ‘viras-tuionge- o the -Komerovogroup of
arboviruses and was first isclated from ticks in Czecho-
slovakia, Some Gzech workera claim that this agent may be
the ctbe’ of'vnuaphatftta*fn-maﬁ; : - -

Because of the possibls clinlcal impo:tance of
this virus and its transmission by ths same tick, Ixodes

.ricinus, which is the vector of .TBE virus, we attempted

to get aome iqtonmation .on its incidanca in Austria by
mearis .of a_ asrolonic eurvey wlth sera of cattle. Thesa
domgstic animals are knuwn to develop antibodiea against
thia virue.' FI

. So rer, a tutal of 1825 sera was tested in the
neutralization test uaing 100~300. TCID_ of, the virus and
chlck embryo ceJle. Ant;bodzus ware . de%gcted in 14 sera
1np1cating uhe caxa Jncidenca of Trzbec virus an Auatria.

From Table 2U it is striking that all positive
sera but 2 came from cattle from Carinthia. Unly cne posi-
tive serum each was in the samples from Salzburg and Bur-
genland. Titers of. POBluiVB sera ranged batween l:1. and
1:4u. . ;

(1,1) Sdmmarf.

. Antibodiee agaiﬂet Tribec virus were rounr in sera
of. cattle frpm Carintiiia. Sera of cattle fres other di-
atricta tested (Styria, Thu Tyrols, Upper Austrins, halze
burg, Bu:genland) wers negative with only twn eacgpclons.
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SURVEYS OM THE IHCIDENCE OF ARBOUIRULSES

23 Investiqations on tha rols of birds as hosts
of arboviruses in Austrie?
./ _‘(/

(kgi):‘ Introductzon' ;:,

It-is welI’knoun that birds may reprssent iopor-
tent-ticsts of arboviruses. Dus to the fact that many
species migrete over large distarices every year, thsy
may also introduce virusss which do not normalily circu-
late in certain regions, particularly in moderats zonas.

So far, in Ausiria no invesligations on the zole
of birds as heosts of arbovirusas }:ave bsen carried out.
In order to elucidate their importence froz ths sphoviro-
logical aspect, we started a tisld program in the lou-~
sisdlersse area during fall 1970 which was continusd in
1971 and 1972.

First in fall 1970, we dirscted our attention to
starlings jStu:nua uulnaris!z a species yhich occurs in
very high pocpulation densities in the Hsusiedlersse arsa,
lany attempts wesrs made to capture a representative num-
ber of this species wairig seraral methods at day and at
night. It proved, hausver, to be extremely difficult to
cbtain larger numbers of blood samples of starlings;
despite of a high expensa only 32 sera could bs cullece
ted. We thersfore tried to get permigeion for capturing
all bird speciee aggurring in the resd zons of the Neu-
sisdlerses ‘area. uhich we obtained in 1971. Thus, numerous
bixd apaciea could be netted in reasonably high numbers
during varicus seasons in 1571 and 1972.

In total, so far tra fullowing inveat;gationa
werg carried out:

{a) Virclogical and aarological survey with 32 sera

of starlings.
(b) Viroclogical and serological investigations with

488 sera of 21 bird gpecies (migratiny and non-migrating)
collected during autumn 1371.

(c) Serolcogical survey with 125 sera of 6 bird specics
collectad during late winter 1972.

(d) Virclogical and gerclogical investigatienhs with
148 gara of 16 migrating spacies during spring 1972,

. g
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(1,2) Methods.
Birds were captured with .Japanese mist nets.

In the case of the starlings the nets wers placed
in opsn areas as well as in the reed zone in the vicinity
of the sleeping sites of these birds in ths Western part
of the Neusiedlersee arse. As scon as onha starling had
been nettsd the others shunned this locality, so that we
were forced continuously to shange the capture places.

Ue also tried to force the swarms into the nets - at day
by driving a car over the meadows behind the suarms, at
night dy.startling them by boat or by foot. This latter
weth:ud was also unsatisfactory as the slcaping sites ars
in most cases situated in places whach are inacscessive

to a boat (too much reed), although the water level sumu-
times reaches a height of 1 m. At any rate, the success
was very pour.

As we got the pormiesion alsc to capture birds
other than starlings in 1571, all further cvullections of
birds wore carrisd out in the recd zone near the village

““Weusiedl in the Northeastern .part of the lake. The nete

were put up eacly after sunrise and removed in ths eve-
ning.

With the exception of the starlings which were
bled from the wing vein, blood was taken from all other
birds from the jugular vein. 8irds wers marked and ro-
leased immediately aftexr puncture. Some birds were vecap-
tured sume days later; these specimens were houwever ru-
leasod without taking a second blood samples.

A simall part of the blood was immediately frozaen
in dry ice and then kept at -80°C until virus isolation
oxperiments weru done. The main part of the blood (about
0,05 to 0.2 ml) was immediately diluted in 0.5 ml_of PBS,
kept in ice fur some hours and then frozun at -20 € until
sorological examination.,

Virus isolation trials wsrs carried cut by i.c.in-
vculation of the blood intu baby mics. The mice ware ob-
sorved over a period of two wasks.

Some of the starling se¢ra wers tested for neutra-
lizing antibudiey againct Tohyna virus in a tissuo culture
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of the cell line GFK-AH-l with methods p.evicusly described

All other pera were ‘testsd fopr hemagglutination in-
hibiting antibnadies according to the reference method de-
scribed by CLARKE and CASALS (4).. The eera were trsated
with acetonc and tostoed. in a dilution of 1:10 agcinst
4 tu B units of corvtain antigons (seec below). Thoy wore
regarded as pusitive when thoy reacted in this dilution;
due to tho fact that slready tho blood samplus had been
dilutod immodiately after puncture, the real dilutions
wure higher, ranging frem 1:20 to 1:50, or even more.

(1,3) Jirological and serological survey with sora of
.-starlings.

Juring the periocd from Septombor 23 until Ucto-
ber 15, 1970, blood samplas of 32 starlings (Sturnus vul-
garis) wore collected. From these 23 samplis (Nr.1-23)
were tested for noutraiizing antibodiss against Tahyna
virus, 29 sora (Nr.4-32) were tested for homsgglutination
inhibiting antibodies apainst the fullowinpy antigens: Yel-
lou Fever. (YF), Dongue II, West Wile (ww), TBE, Sindbis
and Somliki.

In three samplos antibodies against arboviruses
could be dotected. Sorvum Nr.5 roacted positively in the
hemagglutinstiun inhibition (HI)-tust against YF and
Dengue II; sorum W+,9 reactud positively in the Hi-test
against Denguu II and in the noutralization tust (HT)
syainst Tahyna virus; serum Nr.l2 hao noutralizing anti-
bodius against Tahyna virus.

From none uf the blood samples virus cceuld be
isolated.

(1,4) Virclogical and serclogical survwy with sera of
‘21 migrating and non-migrating bird specius
capturaed in sutumn.

Un September 3,1971, we startad collsctions of
blood samplus of bixds netted in the reod zono nf the
Neusisodlersou and continued thuese captures until Uctobor
22,1971.

During this pariod a totel of 488 blood samples
from 21 bird species w-s obtained.
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No virus could bs isolatsd from any of the samples
toated.
T "A serological survey was done with all sera by
testing them in the HI~test agailnst the following anti-
gens: -TBE, WN, Yukuniesi, Chikungunya, Semliki, Sindbis,
Calovo and Tahyna. Tho results are shown in Table 21.

(1,5) Seruological survey with 6 hird spescies during
winter.

In order to investigate the yusstian whatner birds
which normally do not locave Central Eurcps may sct as
hosts of .arboviruses, that are endemic in the Neusiedler=-
see arsa, blood samples were collected of birds netied
in the reed zare of the Neusiedlerses area during the
poriod from-Fgbruary 16 to April 8, 1972&

Altogether 125 individuals bslonging to 6 species
ware cepturac The sera wers tested in the Hl-test agalnnt
"tha antigens mentioned under (2,4). The results of these
studies are shown in Teble 22,

(1,6) Virological and serclcgical survey with 15 migra-
ting birds just at arrivel is Austria in spring.

in opder to study the question of a possible intro-
- duction o~ apbnuiruaes by. oinda. from-tiropical and aubtropi-
T Bal regiuna a field study was carried wut in ths-reed zone
of the Neusiedlersee during the period from Merch 15 to
May 17,1972, In this investigation only those birde were
included which had nauly arrived from abroed, sa that the
detection of a possible viremia could be sxpected. Alto-
gother, 148 birds belonging to 16 spscies wers captured.
Tho blood samples were tested for virus ane for hemmagglu-~
tination inhibiting antibodies againet the.antigans men-
tioned under (2,4).

The results of this investigstion are shoun in
Table 23.

(1,7) Discussion.
In the investigations described sbove, altogsther
794 birds belonging to 28 species (of 12 families) wers

included from which so far 639 individuals were tasted for
virus and 786 for antibodies,
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““ ~yut -of - the blood of a Rebin (Erithscus rubeculs)
a strain of a virug was .isolated. The agent could serially
MR f be propagated in baby mice. Reisoletion from the blocd
};fw:?, spezimen was suocossful. A crude antigen was prepated from
L the brains of mics infected with the 3rd passage of "this
v virus and tested in the cumplemontfixatiun teat with gere
o : egeinst the folléwing viruses: TBE, WN, Uuklniemi, Tribec,
A Calovu and Tahyna. Wone of the sera reacted with thé agent.
Tat , Thus tho virus dues not esppsar tu be idantical with any
v ¢g ‘ of the arbovirusus which aru known to bu endemic in Austria.

Teblu 24 summarizes the rusulits obtained in the

S0 HI-tests. All positive sera will be tested for neutrali-
. zing ‘antibodiss in near futurs. From. Table 24 it will be
° sesn that most positive reactions cccurred with Uukupiemi
°gﬁ,v virus. ERNEK et al. (7) also found in 5 of 25 sera of a

s number of bird species captured in Slovakia hemagglutina-
tion inhibiting antibodigs against Uukuniesmi. Uur results
indicate that this virus probably also occurs in Austria.

Also antibodiws found against TBE and Caluvo
virusos might buv traced back to infections acqu.red in
Contral Europs while most other positive findings (Chikune-
« - gunya, Semliki, Sindbis, UN, YF, Dengue II) found in mi-
e grating birds (Locustella luscinioides, Acrocsphalus mela-
LT nupogun, Acrocophalus scirpaceus; Acrocephalus erunding-

cous, Sturnus vulgprisi may refloct prior infections with
group A and B viruses in Africa or in the Mediterransan
”fﬂ rogion.

¢ osz . GFf particular intorasst is, however, the finding
RPN uf hemagglutination inhibiting antibodigs against Semliki
M virus in a Boarded Tit (Panurus & armicus). and in Blue
v o Tits (Parus casruluus) thus indicating that thase birds
ey had buen infccted with a group A arbuvirus. The popula-
B tions found in Austria normally o not leave fentral
:éé«‘ Europe during winter, vevry rarvly du they migrats, huu-
o ever, tu thu Wurthorn parts of the wvediterransan rugiun.
e o it any ratao, no arbovirus of group A has so far beun isu-
LY latud an Europe, and the rusults obtained give, therefurs,
oL a further nint to ths {purhaps uvccasional) occurrence of
M a yroup A arbouvirus un the contincnt.

0, % su furthermure, the fiﬂding of antibudies against
‘ ww varus an a Hlue Tit cannot be cloarly interpretud, Per-
M haps this particular bird had already unce bean in the le-
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diterrafisan region, whede LN virus is endemic; on the other
hend it cannot bs excluded that Wi virus may occasionally

occur in the Nsusisdlerses ares, whera its vector Culex
modestus is found.

Finally it should be stressed that in nons of the
754 sera tosted in the HI-test entcbodies againat Tshyna
virus could be detescted while amony 23 starlings examined
in the Neutralization test antibodies wera found in two
specimens. By contrast, in sxperimental studies SIMKOVA (24)
found that young starlings {1-6 days old) are not suscep-
tible for Tehyna virus and neither develop viremis nor
neutralizing antibudies. Thus, the gquestion arises whather
elder in”ividuals are sugceptible to the virus or whether
the tuo positive tests may .be due to nonspecific virus in-
hibitores in the sera. Furthermors, the question, uwhether
birds are inwolved in the circulation of the Tahyna virus
remains opeli. )

(1,8) Summary.

During the period From'@éﬁ%}mber 1970 until May 1972
blood was taken from 794 birds belonging to 28 speciss which
vere captured in the Neusisdlarsee area in the east of
Rustria, .

So far, 639 individuals were tested for virus and
786 for antibodies; from these, 754 samples wers teoted
for hemagglutination inhibiting antibodies against Uuku-
niemi, Calovo, Tahyne, Chikungunya, Semliki, Saindbis, TBE
and LN only. Of the remaining 32 sara (all from starlings)
29 samples were tested for heragglutinaticn inhibiting
antibodies against YF, Denque II, WM, TBE, Sindbis and
Semliki, and 23 samples for reutralizing antibodies against
Tahyna virus. )

Out of the blood of a robin a strain of a virus
(probably an arbovirus) was isolatsd which ecould, howsvar,
not yet be identified. .

Hewagglutination inhibiting antibodiss wers found
in the foilowing bipds (in brackets: antigens against which
antibodiea were dotscted/number of positivs camples): Spot-
ted Crake (TBE/1), Green Sandpiper (Calovo/l), Savi's Warbe
ler (Sindbis/1, TBE/l, WH/2), ‘3edgs Warbler (TBE/X), Reed
warbler (Uukuniemi/4, Chikungunya/2, Semliki/S, Sindbis/l,
WN/3), Great Reed Warbler {Chinkungunya/l), Bearded Tit
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(Semiiki/1), Robin (Uukuniami/l), Blue Tit (Uukuniemi/s,
Semliki/4, WN/1), Reed Bunting (Uukunismi/2, Chikungunya/l)
and Starting (YF/l, Défigue 11/2), Moustached Warbler

. (Ehinkungunya/1, Sindbis/1, TBE/1, wm/z). In addition,

: nsubgalizing ‘antibodies against Tahyna virus wers found
-a.dn.tdo abar&mhga. .

“||
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G TR ’Tha Tasult of the atudy appoers to lndicate the

prasence of Uukuniemi virus in Austris, eithough most of
the other pasitive findings can be explained by prior in-~
fections acquired in Central Europe or (in the case of i~

grating birds) in the tediterranean region or in Africa.

Uf particular intereaf'a;e, howsver, rsactions with
antigens of group A arboviruses uwith ths blood of birds
which do not migrats or, at least, not farther than the
Mediterranean region. This is a hint for the occurrencs
of a-group A arbovirus in Europs.

(2)  : Studies on_the activity and ecology of arboviruses
J in Turkay.

In 1965, Dr.Radda took part in an expedition tu
Turkey in ordser to collect zoological material for the
Museum of Natural History in Vienna. Thun hs was alsc ables
to collect more than 200 bloud samnples of domestic animals.
The results of 8 serulogical survey with thess sera showed
that in the surroundings uf Ankara West Nile (W) virus or
an .agsnt very clusely rolated is active. In the suuth-
oastern part of Anatulia, in the bvilayet Hatay, he found
animals with antibodiss against one virus of group A and
one of group B. From tho results of the neutralizatiun
test the latter saemed to be Tiack=burnu encephalitis (TBE)
virus (21) i

Vory 5imildt rosults wege obtained by SERTER (2%)
who also made investigations on the activity of arboviruses
in Turkey. He diagnosed three human cases of TBE with sero-
logic mothods and could demunstrate the presence of anti-
bodies in human beings against TBE, Wwest Nils, Dongue II
(D 11), Tahyna and Sindbis viruses in the surroundings of
Izmir,

Becauss uf thesg findings we felt that further stu-
dies on the incidunco of arhboviruses in Turksy wure indi-
cated. In 1971, Dr.Redda was awarded a medical fullowship
by the Cuuncil of Eurups in wrder tu conduct studius on the
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activity éﬁd:écnlcgy 6f arboviruses 4n ‘Rhdtoiia, He worked
from "Séptember 20 until Nsvember 20,19%1, and again from
March 17 until April 15,1972, at tha Depaxtmant of Micro-

biology and Infectious Dissases of thy Madical faculty,
Ege University in Bornova/lzmir.

At first, collections of sera from human beings
(healthy people as well as vutdoor patients) wers made.
A tctal of 270 serum specimens were obtained and shippad
to our laboratory for testing (see Table 25). Ir addition,
263 sera from sheep dariving from 8 differernt places
(Isparta, Konya, Tire, Canakkale, Aliaga, Milas, Menemen,
Edremit) which had been slaughtersed in Izmir y.Ze a20c
tested (ses Table 26). The results summarized in Table 25
pruvide further svvidence for the occurrence of at least
ona virus-of group A and two viruses of group B in the
Izmir area. The gruup A agent appears to be related to
Semliki virus while one of the group & agents nust be-
very close to or identical with wn. virus. Surprisingly
none of the human-seré feacted with T3E virus in the hem-
agglutination inhibition (HI)-test. Howsver, among the
sara from sheep 5 wore pusitive when tested against this
virus.

In vrder tu catch small mammals in the surrounding
of Kemalpess, a small toun about 30 km sast of Izmir, where
cna humen casc of TBE had been observed (22), small mammal
traps were set up in different habitats. In 14 trapping
nigh%s (491 trap-units) 82 individuals of different species
of emall mammals were trapped (see Table 27). Thesw cnimels
obvicusly were not caught in a focus of TBE virugs as it is
shoun by thue lack of antibodies against this antigen
(Table 25). Yet 4 sera gave positive results (3 llus muscu-

dus, 1 Apudemus spec.) in tha HI~test with the Semliki

or two group B antigens. Dr.Radda alsc collected 90 human
sera from residents of Istanbul and 95 sera from Ankara in
differant hospitals. The sera of both groups of humans
ylelded similar results and provided some evidence fur the
activity of uhe ur, perhaps, two viruses of group B {sue
Tobls 25).

Sera that had been positive in thue HI-tost against
TBE or uther group B viruses were also tusted against TBE
virus in the neutralization test using L cells for the
antibudy asscy. This was done in order tu prove with this
more spocific test that at least some of the entibodies
against group B viruses actusily were due tu infections
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with this virus, Thus in 9 sera nsutralizing entibodies
against TBE virus werse f.und {ssg Teble 28).

During fell of 1971 it was hardly gussible tuv cel-
lect any ticks because of their inactivity at that time of
the year. Howsver, in gpring 1972, a toisl of 782 ticks,
mostly larvaeo, nymphs and adulte ot Ixodes ricinus, but alsy
seme gpecimene of Haemapnysalis punctata, Rhipicephalus
bursa and Hyalomnma aeqyptium could be cullected in pine
forests and shrubs alung fields on places whsreo also small
mammals had begen trapped during the fell of 197%. Virus
igolation oxpariments from thege ticks wers not succgss-
fui (sue Table 29). Finally ths plant assuciations wers
analysed in the placas where field studies on ticke &nd
their small mammal hosts wers done (sez Table 30).

(2,1) Summary.

Sera from humans, shsep and small mammals wera in~
vostigatod for antibodies against A and B arbuviruscs.
About S% were positive. It ssems that une of the thres
probable causative agents is related tu Semliki Forest
virus, ths other twu appear tu ba West wile and Tick-borne
encephalitis virus. Attempte at isvlation of TBE virus
from ticks collected in Turkey were not succesaful.

3 Survey with human sora from West Camuroon.

During a zoological collecting trip from January
until February, 1971, Dr.Radda was able to do some medical
studies at thu Presbytoriar Gensral Hospital in ilanyemen,
Lost Camoroun. Thesu studies weru granted by a fellouship
of the "Nutring Wissenschaftlicher Verbidnde Usterrsichs".
In order to purfurm a serolugical eurvey on thu activiiy
of arboviruses in West Cameroun 173 serum spucimons from
outdour patiunts uf the locol pupulation wsre cullucted
and shippod to our laburatury in Austria.

Suora wera trsated with acetone tuv remcve nunspeci-
fic inhibitezs in the hemaaglutination is .biticn (HI)-test.
The test was done follouing the classical procedure du-
scribed by CLARKY and CASALS (4). The fulluwing aatigens,
preparaed from gucruse~acstune treatud baby-mouse brains, "
were used: Semliki Forest (SF), Sindbis (Sind.), Yollow
Fever (YF), lurray Yallay Encophalitis (19VE), west Nile {(wn),
Dengus II {D 2), Tiek-burne Encephalitis (TBE).



w2

The zesults of the Hi-tast can bs sesn in Tsbls 31.

\tixty-aseven sera from a total qf 173 sera tested geve posi-

‘tve reacticns. lany seca showed cross reactions with mors
than_gne antigen.

All the 48 sera o? ths first group which wora poa2i-
tiva in the Hi-tast wers testsed again in ths neutralization
test (NT) in gresn munkey cells (atrain 3MK-AHI),;2 sgainst
the foullowing viruses: U'ayongnyong, Chikungunhyea, Zika,
Uganda S. Thess viruses ere known to cceur in Africe. The
rgsults zan bo seen in Teble 32. Titers of hemagglutination
inhibiting and neutralizing antibodies of all positivs asera
ore listed in Yabls 33. Upon reading the results c¢f the
HI-test it will bas noted that a fow sara reacted to a lou
titer with Semliki and Sindbis antigens which are group A
arboviruses. These ers probably cruss reections which wars
possibly caussd by infections, with agents closely relatsd
tu or identical with U'nyongnyung and Chikungunya virusss,
as it can be sesr from ths results with the mure specific
tiT. The pattorn of hemagglutination inhibiting antibodies
against the group B viruses (YF, MVE, uWN, D 2, TBE} tested
s somewhat puzzling. However, frum cur experience andg
that uf other workers it is a rsasonable assumption that
a numhar of gruup B virusca are active in the area where
the sura were ccllenrtsd. This would also explain the high
titers against WWVE virus, although this agent dues not oc=
cur in Africac un the other hand, sume of antibodies
ayainst YF virus (sse sera Nr.22,42 and 57) cculd be caused
by infections with this virus. Wunu of the persuns, whoss
bloud wes included in the survey, had previuusly besn vac-
cinated against Yellow Faver. Basides, at least one type
of Dengue virus appears tu be endemic in the area under -
investigation (eee sera 21,33,80 and 92). In addition,
Uganda S and Zika viruses are probably present in UWast
Cameroon, as it can bs concluded from the rasult uf the dT.

{3,1) Summary.

A serovlogical survey on 173 saera uf thu residents
uf West Cameruvon ruveals” the activitiy of at least tuwo
arbuviruses of group 4, probably U'nyongnyong and Chikun-
gunya as well as fuur viruses of group B8 including Uganda S,
Zika, Yellow Fever ant, a member of the De "~uc viruses.
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1  Table 4; Humber of ticks (Ixodes ricinus) collectad 1971 and
; 1972 in different areas and virus strains isolated
therefrom
Uirus strain wno. Pocl siza Locatién Dbate |
34253 5 females Enzosfeld Sapt. 19,1571 '
34260 5 males Hirtenberg Sspt. 19,1971
34262 5 fenales Hirtenberg  Sept.19,1971
34352 28 nymphs iticheldorf .ct. 3,1971-
33540 " 20 nymphs Hochosterwitz July 17,1971
33547 20 nymphs Hochesterwitz July 17,1971
33576 20 nymphs Hochosterwitz July 7,1971
T 33578 " 12 nymphs Hochosteruitz July 7,1971
e 33586 20 nymphs Taggenbruin  July 8,1871
e 34324 20 nymphs Taggenbrunn  uct. 1,19%1
oo 34326 4 females +
N N 2 males Taggenbrunn  Joct. 21,1971
36443 - 20 nymphs Allhau 1I April 4,1972
S 36445 26 nymphs Allhau II April 4,1972
“ou 36449 20 nymphs Allheu II  April 4,1972
L 36455 7 females +
. 1 male Allhsu 11 April 4,1972
ZTQOV R 36505 28 nymphs Hohenegg II  April 30,1972
A ! 36593 20 nymphs Jauling/Enzes-
IS feld lay 10,1972
. N 36765 20 nymphs Hirtenberyg May 24,25,1972
o ] 36793 20 nymahs Hirtenbory ilay 24,25,1972
SR 36801 5 females +
Y ¢ 5 malas Hirtenbsrg flay 24,25,1972
Ve : 36854 54 nymphs + Graz/Autobehn June  3,1972
Lyt S adults
Fa |
.o
N ' :PA j
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Tatlae 62

ExGursion No.

Results of small mammal traepping in Taggenbrunn

(July 1971 - Juns 1972).

Dats

July 7-8 1971

August 9-11 1971 - --- -

Sept. 1lu-12 1971
uct. 1-3 1971

Nov. 5-8 1971

May 13-15 1972

Trepped animals

16 Apodsmus spec.

S
1l

[
KN H

=S8 NWA e o

Clethrionomys glarsolus
fiicrotus spece.

Apodsmus spec.
Clethricnomys glarsolus
Microtus spec.

Apodemus spec.
Miczotus spsc.

Apodemus spec.
Clethrionomys glarsslus

Apodemus spac.
Clethzionomys glarsolus

[Mlierotus spec.
Sorex_araneus

Apodsmus spec.
Microtus spec,




Tabls 7:

.1 9

a—————
- ” - —
x mew

Wufber of ticke (Ixodes” ricifAus) collected in
Taggsnbrunn in three subsequent ysars and nuabsr
of virus strains isoleted therefron.

-k -
o

e

Excursion - " nymphs strains adults

N ;.datej

H unmb 8 1 o f
strains

- ""."cullectsd isolated collected isolated

. L §ep§_~__:1-5,
“TTTY969 . .

May 27,
1970

‘:’"le 8,.
. 2971

Sept. 11-12,

1971

Ucto 1‘3,
1971

204 - 64 &
»ésa 7 93 8
.2;5 1 39 -

" 1ma - U -
288 1 6 1

viay 13-15,

1972

264 - 19 -

v c——
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Tabluy 8: Hesults of HI-tests vith ssza of forest workers
and T8E€ virus.

District of Number of woréers

Pty I . 44

tiunber of workeus

Louer Austria toested vith antibediss
Baden 164 36 {22%)
Ur.leustadt 66 11 (17%)
Heunkirchen 174 11 { 6%)
BxreBbaum 46 A

St.Pdlten 154 : 25 {16%)
Lilisnfeld 165 : 9 ( 5%)
Scneibbs 63 . 8 (13%)

T ¢ &t a 1 830 101

i N s il
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Table 10: Luantitaiive eveluziion of thin laoyer chrcia-
tograns of polysimmaphoinosiiides i~ : Ratio
TPI : OPI.
A x - *
1 fopr Pos Apr/® fppr/2 qpr ¢ ewr
) *
316 l4.0 0.8 105.3 7.0 100 : 65.55
*
161 10.8 n.d, 53.7 5,0 100 :  3.32
*
359 22.8 1.2 119.6 21l.4 100 : S.54
184 17.3 n.d. 61,3 8.6 100 : 14,00
S Mean patio TPY ¢ LSI = 10U ¢ Y.38
P ATPI : Area bz*weran broe lina end sxtineiion graph
of TPI «pot
AN ADPI : frea hetwcen pasa lins cnd oxtinction grezh
SO 4 of DAI spot
o,
- ‘« 0 ¥ A
[ b RS ¢ Arca hotween base lins and axtinution or=nh
Do, } of PS spot
”*9%\ ; * : Value touo amell to bo maasurod o nSly
%@fﬁ’ : n.de : Not detoermined quantitativaly.
3 ¢
4 :
5:—;& ‘ AL) valuss arbitrary unita.
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TPL

¥

€62
665
582
675

*

*

%

TPI

DRI

PS

Jzble 11:

13

wdb

uantitative svaluation of thin-laysr chrcmato-
greas of pelyphosphoinositides II. : Ratio
DPI 3 Ps.

App1/? DPI

DPI1 PS ¢ PS

153 6.5 76.5 i00 ¢ 8.50
264 6.5 132.0 100 : 4.93
176 7.5 88.0 100 : 8.52
220 8.5 115.0 100 : 7.27

Mean ratio UPI : PS5 = 100 : 7..2

Area between base line and extinction graph of
TRPI spot

Area betwsen base line and extinction graph of
DRI spot

hrea between base line and extinction graph of
PS spot

Value too large to be measured exactly

All values given in arbitrary units
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Tsble 12: Concentration of TBE virus by an aquous two
phase aystsm.

i il
1]
|
' '..
|
e L L TR

£xpar1neﬁt Ho.

&
1 2 3 4
Volume (mi) : 25.5 25.5 25.5 25.5
Original HA-titre : 25560 5,120 2,560 12,880
Units : 65,008 130,000 65,000 326,000
g ) Voiume (ml) : 29.5 29.5 29.5 29.5
8\& «,\v' .
" PEG-phase HA-titre 2 32 32 16 328
Lo units  : 940 94u 478 3,770
L Yield : 1.5% 0. 7% 0.7% 1.2%
e
f°w_; Volume (ml) : 0.4 0.5 0.5 0.5
. & Dextran-phase HA-titre s 256,006 256,000 264,800 512,000
. ¥*¥%
oof Units ¢ 102,000 128,000 10z,000 256,000
Ry : Yield :  >100% 98% > 100% 5%
= Concentration-factor : 100x 50x» 43x 20x
&’:;:? .
g ‘ ' The originel was already purified once by ths tuo phass
ool system
»"°°‘ i Q o
v ‘ Arbitrary units resulting from multiplication of titre
e oS 3 by volume
L9,
o
.VQ‘«
i L4
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. retions by CPG-chrasaetogrsphiv.

Sindbis virus:

Applisd %o coiuxn

Eluatg,
fFroction HGe:

is
17
ig
- 1§
20
21
22

Uest RHile virus

Applied to column

Eluate,
fraction No.:

15
15
17
18
19
20
21
22
23

VYolung

2

NNNNRNON

NINVNNNNDMDNNNN

=1

nl
ol
nl
ol
a}
nl
ni

ol

ml
ml
ml
ml
ml
nl
ml
ml
ml

Teble 313: Increass of HR-titro of so=ze ashoeirus prepe-

HA-titza HAcLaxts
/12 1024
64 128
4,036 8,192
g,192 16,384
1,024 2,048
256 512
128 2586
64 128
27,648
8 16
84 128
256 512
128 256
32 64
16 32
8 16
4 8
2 4
1,020

!

\
i

i
+

g
LSt el

MMOVAOAM NN




‘,—'"'J\b:a»wm
5
¥
; ". g7
Tabla 14: Perslistence of Langat virus in ths breins of mice.
Wesk Brain T .. i Serum _
Virus Interfezon CF antigen Virus Intericron HI antibodies
3+ - 1: 8 - - 1:160
4 + - 1:32 : - - 1:32U
§ 47 - L. 1316 R - 1: 80 _
6 + -  Ine .. - - 1:160 © .
7 . - 1: 8 B 1:320
8+ - 1:16 - - T1e32n
9 + 7 =l 131 8 - - 1:320
d 10 - - 13327 -l - - 1:169
s 11 - - 1:16 - - . 1:320
Lok :
T 12 - - 1:16 - - 1:320~- ..
ST 1 + - 1:32 - - 1:329
Do
SR« T
G xr?;§:r:
L "f ' :
";‘, ,‘:\\? :
X
G- o}j !
e 7Y i
é, : = ¢
A 3
L
M : Q‘}":\Mé_. ‘,\
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Table 15: Suscaptzbil;ty of chxonically infected animals
for a challenge infasction with Semliki Forest™
N virus.
e T e -'s--:._..__.__,_ .
Group .Number of mice Number &7 mits™ -Average
’“*m-~---_*“w_~m“_ .infected with  succumbed to survival
SFV T rT—Sf--infece .. time
tion (%) .

flice chroni-
"cally infec--

tad with 46 36 (78%) 4.9 days
Langat virus
Control 29 18 (62%) 4.8 days
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Table 17:

Concentration of
goose erythrocytes in
%

g.005
g.01
0.0%
0.1
0.5
1.0
5.0
10.0

~GU~

Immynizetion of mice with gooss arythrocytes
(6.2 ml/mouse).

Titer of antibodies against
goose erythrocytes & days
after injection

neg.
neg.
neg.
12
1:4
1:8
1,128
1:256




P

e R S TP I

N i%%%w;

'\;,\\.
T N

-

(earsnyouoouT 63881 -43 pus ~3u ‘entyFsod IH) :ﬂmaumoc:\wuuv pewatTiduos/(31 Z) PAWITIUOD : 381

*%
! i
e/1e/L52  n/t/n 0/0/% n/%/21 t/9/9¢ z/v/2v n/./se 0/8/19 n/Z/9t o/1/2 qyLint )
nnauagnﬁnunnnuununs“runnnuununnnunununnﬁ“u““nuﬁuuuun""""““““““"u""nnnu“.““"“"“""""“"“"“"“"“"ﬂ““"““"“""""""“"u«"“ 1 :
0/0 /g o/0o/t 0/0/T  9/0/1 Banqzres I
n/t /¢ 0/t/1 p/o/t  ofe/v puetusbang w
0/s /92 'nsa/s 0/o0/2 o/t/L o/1/s o/t/v 9/9/¢ . mﬂnumma
! H I8ddn
0/s /1¢ e/1/z , o/e/v  ©8/of8  0/Z/L . BTIA3S
n/e1/98 o/t/n 0/n/1 0/t/v c/e/vt n/9/st i6/9/¢c o/z/61 o/1/z eTyjzuTIEe]
z/9 /18 0/1/t 0/t/t v/t/¢ z/1/t1 '!0/o/s¢ o/g/te a/o/e ,0/0/1 mﬁuawac ‘
. h:Tullyl _
§ f .
T/¢ /5¢ 0/0/t 0/t/e T/1/v n/o/vy :0/0/¢t 0/0/8 o\a\m wo\o\m BUUBTA
AVLIOL X0 quedsg . JXOGUAABN 160300  d6queideg genony  ATNC sune xe,) ¥T30y , BoUInrOdd

P

*BTI3ENY UT TLE6T UT 38L 40 8e8e] 87 8Iqel

f

-Q% - .
et s
L j ® i e b LRGN R
o bR PRI S:
A >
i
. > r s
o B & s 3w v 4 - o = &3 R I s S o - ,0
LV o < > . -3 N < L
. - ﬁ.“\ & . ¥ o N o > Yt o ;@ .
v ) ,@bw 3 o " N P L) > >
W\_‘v - AEN ) Ve vv%. <, > RTINS B r.w.v
NS, v e * o ° e <& A . 7 >
r , N ‘ @ " > TR - B




Tabie 19: Cases

Province

=52«

of TBE in 1972 until Juns in Austria.

Anpil May - Jung
Vienna ~ 3/0/0 14/0/0
Lower Austzie  1/0/0° 10/2/1 16/4/1
Carinthia 3/2/0 17/1/1
Styria
Upper Austria 1/1/0 4/8/0 15/0/1
Burgenland 1/0/0 1/8/0 1/0/0
Salzburg
The Tyrol 1/0/0
Total 3/1/0 21/4/1 64/5/3
*

TBE confirmed by 2-ME/CF/uncertain (HI positive,
2~MC and CF-tests uncertain)
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Table 20: Antibodies against Tribec virus in sera of cattle
frow different provinces of Austria.

Province . . Number of sera Number of
oot . tested positive sera
Styria 68U 0
The Tyrol 225 1]
Uppsr Austria’ 180 0
Salzburg . 254 . 1
Carinthia e ATE- R 12
o .... Burgenland 13 . 1
Total 1825 ’ 14
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Tabls 21:

Virological and serolcgical survey with sera of

migrating and nen-nigreting bird species.

Species —

Humber of blood
sanples tested
for virus/virus
isclation

Nuoher of sera
tested for anti-
bedies/nuxbar og
.z = *
positivs gsra

Fam.

Fam.
2.

3.

fam.
7.

8.

Fam.
9.

10.

il.

ARGEIDAE

Little Bittern
(Ixobrychus
mxnutus)

RALLIDAE

Water Rail

(Rallus aguaticus)
Spotted Crake
(Porzanes porzana)

. SCOLOPACIDAE

Snipe
(Gallinago gallinago)

ALCEDINIDAE

Kingfisher
(Rlcedo atthis)

HIRUKNDINIDAE
Swailow
(Hirundo rustica)

MUTACILLIDAE

thite Waqtail
(Mntacilla alba)
Blue~headed Lagtail
(fotacilla flava)

MUSCICARIDAE

Savi's warbln
(Locustella ‘uscini-
oides)

Moustached Wwartler
(Acrocephalus
melanopogon)

Sedge Warbler
(Acrocephalus
schoenobaenus)

1/~

1/-

2/~

2/~

/-

2/~
1/-

6/

4u/-

17/-

1/~
1/1 TBE

2/-

1/-

2/-

/-

6/~

40/ 1u, 1CH, luk

17/~

R C o L e e A OSSP ST

= “m«‘!‘%
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Table 21: (Flow sheet, cont.)

Marsh Uarbler
(Acracsephalus palu-

stris) 3/=
Heed Warbler

{Acrocephalus arun-
dinaceus) 187/~

Great Rsed Warbler
(Acrocephalus arun-
dinacsus) 15/-
Bsarded Tit

(Panurue biarmicus) 37/~
Chiffchaff

{Phylloscopus colly-
bita) i/-
Robin

(Erithacus rubacula) 1/~

REMIZIDAE

Pendulina Tit
(Remiz penculimus) 36/-

PARIDAE

Blue Tit

(Parus casruleus) 52/-
Great Tit
(Parus major) i/~

EMBERIZIDAE

fReed Bunting
(Emberiza achaenicluaal/ﬁ

3/=-

187/ 2u, 2CH,
8SFD, 1WN

15/1CH

37/1Sfu

1/-
1/~

36/~

52/25¢D, LUN
1/-

81/1U, 1CH
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fFor abbreviations see Table 21 A.
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A: Abbraviations.

Table 21

TBE

CH =

SFD =
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Sind

=
<
m
]

o
§

u .

. Tick borne-sncephalitis
Uukuniemi
.Chikungunya
Semliki forsest Disease
West Nile
Calovo .
Sindbis
Yellow Fever
Murray Valley Encephalitis
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Tabls 22:_‘§?rglogical survey with birds captured during
F tiinter.s - - .

Species Number of sera tsstsd for ,
antibodies/number of positive
szera +) Ce

sl

—r

Fam. TRUGLODYTIDAE
l, Wren
(Troglodytes
troglodytes) 1/-

Fam. MUSCICARIDAE
2. Bearded Tit
(Panurus biarmicus) 3/-

o % Fam...REMIZIDAE
j@@; 3. Pendulines Tit
SR (Remiz pendulimus) 23/~

N Fam. PARIDAE

. 44 Blue Tit

oL (Parus caeruleus) 69/5U, 2SFD
PR 5. Great Tit

L0 (Parus major) 1/-

- | Fam. EMBERIZIDAE
6. Reed Bunting ++)
(Emberiza schoaniclus) 28/1U

Abbreviations see Tablc 21 A

3
+
e

++) HReed Buntings found in Austria during winter have
° ) ; usually spent the summer in other parts of Europe
P j situated north of Austria.
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Table 23: Viroluglcal and sarologzcal aurvey with‘btrdv"-
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r

returning from tropical and subtropical hiber~
nation areas.

Speciag Number of birds Number of ssre
captured so far/ tested for antibo-
Number of blood dies/Number of po-

S e o L e .. B@MPLles tested sitive sera +)
for virus/virusg T —
isolation

Fam. SCULUPACIDAE
1. Snipe
(Gallinago galli- E e e
nago) .. /- : 1/-
2. hadshank oo
(Tringa totanus) 3/3/- L3/~
3. Green Sendpiper T
(Tringa ochropus) 1/1/- . 1/T8E, C
Fam. MOTACILLIDAE <
4. Blue-~headed Wagtail e
(Motacilla flava) 1/1/- Lo -
5. white Wagtail
(Motacilla alba) 3/3/~- ‘ 2/~
Fam, MUSCICARIDAE e E
6. Savi's Warbler o :
{Locustella lusci- ‘ :
S TS SRS [ 17/:7 9/1TBE, 1Sind,
m e e
7. Moustachoed Warbler
{Acrocaphalus
melanopogon) 9/8/= 9/1TBE, 13ind,
1UN
8. Sedge Warbler
{Acrocephalus
schoencbaenus) . 8/6/~ \ 8/1TBE
9. 'Reed Warbler ' .
(hcrocophalus "
scirpaceus) 40/24/- 37/2U, 18ind,
2N
10, Great Reod Warble:
(Acrocephalus arun-~
dinaceus) 35/24/- 32/~

e e e s e e e AR, £ e
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(Emberiza
schoeniclus) 16/15/- 15/~

Species Numbsr of :birds  Lymber of sexsz
captursd do fer/ tested for antibo-
Numbsr of blecd  dies/Numbsr af po~
samples tastad sitivs sere +)
for virus/virus
isolatian
g 1l. Garden lWarbler
(Sylvia borin) 1/1/- 1/~
12. Blackcap
{Sylvig; attraca~
pilla) 1/1/- /-
13. Chiffchaff
(Phyllgicopus
collybita) 1/1/~ 1/
14. Willow Yarbler
(Phylloscopus
trochilus) 2/2/- 2/- .
15. Rebin :
. (trithecus rubscula) 18/18/virus not 18/1u ’
g yat identifiad i
Fam. EMBERIZIDAE f
16. Resd Bunting é
i
l

T o & a 1 150/118 141/3u, 1c,
35ind, 4TBE,

\ . . . .
1 virus not yet identi alun "
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% 4) Abbreviations sss Table 21 A

e e s o e Termee T iTTEP Dan L CameiT e M meR S TR T AL g ey T e 2 e




) ¥ (95520n3 OpUNITH)
) MUTTEMS *°Q
| : IYJINIANAEIE ‘wey

" . z (STY33T epooty)
_ " . . T yeysyabury .

’ 34¥aXnN3d337Y rund

0 T b3 £ (endoxyno sbugz))
' t zedTdpung uonag *9
" . e {enjouoy cfutay)
: Auoyspoy °g
" _ g(oboutrTeb ofcuyrron)
' cdyug *p
; IAIZYdnInaG ‘wed
W (vuozxod wuvzog)
o : 83013 pojjods °p
S | . ' {snoTjnnbte entrey)
TTRY Joiem °*°2
3YaL 117y "ws 4
(en3ruTw enysAIGoRT)

u2e3378 BTIIT] 1
At0T30NY cwod

—.ng-

5

ouop jou

. Yoo e«

- -

-

| w b ) } pe3esy vl106 ,
ITO 4A mm 36 uawm TS WA L o A 40 xequny soFoeds

t qouenfin acoa:w: 1:p cﬂ Burgsuny ©I68 &c anqung ' .

~ |

. 13

erageny ug paatigdon 6pSYR U% Jhayaogqae 1autebv eoTpogTINe BUTITGTULT cmq»ac«w:ammaamx w%m:mwmmw




©® e T S Z

11 .

w - T

I Z T T T

i

euop jou

(sneaedatcs
snteydeaoaay)
IsTqQIen pesy
c -(sTa3snyed
snteydesoxay)

IoTgIEm ysaey

82 (snuseqousoyas
snteydescaoy)

xs7qaem ebnew

6Y (ucbodou
-2T8W sNTeydsaoIdy)
IsTqaem peysel;sI0y)

ST (sepToTU
-TOSNT BIT83SNI07)
IeTgaen 8, TARS
3IYAIdYJITISNK

T (s834p
-a76o0agq se3Aporioxl)
uexn

3YQILACOTIO0UL

k4 (eqte e1TTIE38Y)
118362m =aTyUr °rT
[4 (eaeTd BTTYORI W)
.ﬂﬂmﬂ.mma nmuwm:-m 178 5
IYOITIIIVION cwe

4 vee

‘9T

*5T

At

‘2T

A
‘we,

‘Tt
)

11730 3A Nm +384 *PUTS *Twes H3 1 3
sqsutrbe 3883-TH 8y3 uf SuTloEB3 BISS JO IBQUNY

/%

pe3ssy B3es

fl 40 Jaquny setoeds

L 44

(T°3u0a ‘3seys moTy)

B0

-‘rgo




CYaler  * o »

u 65 (snutInpusd zrwey)
171 BuTTNpUBd *$Z
3V0IZIW3Y *wei

1 T 6T (eins
-8qnhI sNOBY3TII)
: e e . "UTQOYH °g2
n 2 {snTTY2013
sndoasoTTAUd )
a9gqIem MOTTTM °Z2
u [4 .. (e31q4TT100
gndossoTTAud)
442UdIITYT T
u T 9y (shoTwIBTg snanued)
3T1 pepaes§ -°ng
u T (ettTd
~-BOTII® BTATAG)
’ deosoetg *sT

u T (utaoq B2TATAS)

i astqaen uspaey gy
syop 3jou T LY (sheosuTpUNIE
snieydesoaay)
IetqIen

peey 383y LI

peysoq vIesS .

I1 @ 4A NA +38L ‘puTs °Twes H3 1 3 1 40 aequny esTosds

sqsutede 3se3~TH ayz ut Butgoesx ease jJjo asquny

(z°3u00 ‘3s8ys MOTJ) :vE YUl




i e F T

ORI LRI ™, VSAD T 7.

¥ T¢ ®Tqel ees suorjvTAeIqqy

. . H +
; :
k4 T L S J ot S - T Zt iEBL T B 3 o 1
Zz T | “mw (sT7eBINA 8NUIN3S)
‘ N ' GurTac3s 82
” IYaiMEnNLs cueld
0 : T z vzt (sniayuscyos &,
. \ “ BZTI=sqW3) ¢
¢ - i Sugaung peay ‘.l
"~ . . IYQIZIE 36T ‘wed
" oo } Z (z0Ceu snied)
. . M 371 38332 °9Z
suop 3ou 1t : b o] 12T (snesrnzazu snzed)
w H . . 311 enyg °S¢
) : . 3YGIUYd °wed
Ei H
.n i ! *
. i e pejsey ©BI6S
II G 44 MM 381 ’PUYS  CTWeS " HI . L 3 0 Jo Jsqun sapoads
:q8uTabE 3584-TH oy uj GugyaoBEx BIAS JO IaGUNY
. . i . L b
(ne3u00 ¢3sByE MOTJ) TvZ 21Gel
S Y s T W\;o&oﬁw o ov o« 3 A & >




w54

Table 25: Results of the hemagglutination inhibition tasts
with. sera from Turkey.

kumber of pésitivs gara from

y Izmir Izmir Kemalpasa - Istanbul Ankara
Antigen (human) (sheep) (small mamm.} (human) -(human)

i Semliki
| Forest
i Diseass 6 - 1l - -
Wast Nile 17 4 - 1 4
o Tick=borne - 5 - - -
T encsphalitis
AN Dengus II 1 2 2 - -
;";j» Murray Valley .
8o 7, encephalitis 4 2 ? 3
A Yellow Fevar 4 2 - 1 3
‘oo
Py b

S Total 23*%/270 12%/263 4%/82 8%/90 5*/95
Number of pnsitive/investigated sera

g * Soms of the sera showed crnss reactians with more than
Fe Ty ona antigen




Tabla 26:

Results of the survey with 263 shesp sera from
wastern finatolia.

Geographic Humber of Number of ‘Titers of €Eguboaitive

+ Abbreviations sce Table 21 A

2 D2

region ssra inve- positive sera in the HI *
stigated sera
Kenya 17 1 W 1:20 .. . -
- Isparta - 92 4 2 Wn 120, 3 T 1:20,

2 YF 1:20.. .

Tire 30 1 WN 1:10

Canakkale 21 - ) )

Edremit 23 -

Aliaga 24 1 MVE 1:10 eeui

Menemen 33 3 2 MVE 1:10, D2 1:10

Milas 23 2 - 2°YTBE 1:10, 1 MVE 1:10,
1D2 1:l0 .. .

Total 263 12 4 Wily, § TBE, 2 Yf, 4 PMVE,




Table 27: Results of small mammal trappipgs in-¥emalpasa
and rasults of HI-tests.

Species Number of . number, of
sera tasted - positive sera

flus musculus spicilequs 37 3 (sFD, IVE, D2)
Apodomus spsc. 28 1 (MVE)
Cricstulus migratorius ~ 3 . -

Crocidura_ spec. 12 : - ..

Crocidura suavesolens 1 - )

Suncus etruscus 1 -

Taotal- —;-..,__‘_ N : 4

" cmen -
—ema e
T e . a

+ Abbreviations s=2e Tabla 21 A
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Table 28: Raesults of the neutralization tast with . -
TBF virus. 7
Serum Nr. Species DeriVing - Antibody taiter
254 Homo Izmir 1:80 h ]
73/71 Ovis Isparta 1:80 o -
98/72 Ovis Milas 1:40
281 Homo Istanbul 1:28 -2l
=,
284 Homo Istanbul 1: S h
NG 286 . Homo Istanbul 1:10 I SN
. 292 Homo Istanbul oS
< % ‘L_‘ LY )
. 3'“ 62 komo Ankara I:'S
o
IR 70 Homo Ankara 1:80
B H
\/‘ oov»
o Cw ]
9
pe B
' |
o !
193
W,
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Table 29: Results of tick collections near Kemalpasa
and Belkave
~-—Spscies-and-dovelops flacchis——Habitat ~— -~ =~~~ Total
mental stage (Kemalpasa) Pinetum
3 .- (Forost,Balkavs)
Ixodes ricinus )
Larvasé 70 271 341
Nymphs . 51 304 355
Adults 6 18 24
: , Hyalomma_ asqyptium
SN Adults - 5 5
{J;~“ Rhipicephalus bursa
°o - Adults - 2 2
£ Haemaphysalis punctata
R Larvao 52 - 52
- Adults - 3 3
o ]
v Of Total 179 603 782
a5 S
1 X
. &
?,/"\/7(:,/;
e
:0 ot
Fl % {
¢ oo H
.o
@ b SN
o’
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Table 3U: Plant communitiss in hebitats of ticks and their
SToe small mammal hosts in possible foci of VBE virus
in Kemalpasa and Buelkave. T

- - -

SR e NG Y

Spceies Frequoncy of species in the
habitat macchia habitat pinutum
(Kemalpasa) (Bolkavs)

Wuercus cbccifera 4 ++
Bhillyres media ++ +
Jasminum fruticans ++ +
Cistus creticus ++ +4++
Laurus nobilis + o
Paliurus spina-

ghristi + .
Platanus orientalis +
Ruscus acutifolius + .
Pyrus anygdalifolius +
Cyclamen neapolitanum  ++ .
Vitex agnus-castus +
Crataegus monogyna ++ +
‘Campanula ryraka - === —===# - =i L Lol .
Pistacia terubinthus +
Wuercus ilex + .
Guercus infectoria .
Asparagus acutifolia + .
Cirsium spec. o
Rubus spcc. . »
Taraxacum officinale . .
"Uriganum virens- .
Maerubium spec. .
Rumex spac. .
Ranunculus arvensis .
Pinus halepensis . +++
Jdrchis analotica +

Freaquency very high +++

frequency high ++
frequancy low +
raro °




Table 31: Results of hemagglutination inhibition tests
with 173 human sora from West Camsroon.

Y.

Number of Eggitivs sera

Antigen Group 1 Group' 2°° ., .'Total
) o, 1 .
| Semliki Forest -
Disease 2 J : - 3
Sindbis 5 1 -
Yellow Fever 16 16 - 32
=y Murray Valley : ' o
o Encephalitis 31 17 .- 48
i%i;- West Wile - 20 4 24
et Dengue II 17 . 2 . - 19
T?,gff Tick-borna '
. Encephalitis 5 . 0 5
e =
co T ot a 1  40%/98 . 27%/175 67%/173 .
o2 ,,‘Jof\ i . ,
ﬁ" . ' A
S e Number of sara positive/investigated
[P '
cisg§f * Many of the sera showed cross reactions with more than
ot one antigen
. . t
I i
o
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Jable 32: Regults of the nsutralization tests (WNT) with
: ! the 40 positive sera of group 1.

Virus Positive rsactiocns

o o 0'nyongnyorig N -7
by o Chikungunya 12
- Zika + 2

N - Ugénd; 5 14

oo . : ‘Total 22/40

- . Number ‘of sera

~ positive/investigated

SR}
v
4w oem
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KEY HURDS:

Arhoviruses in Austria; eradication of TBE foci; TBE ecology;
TBE in Switzerland; recepter for TBE (Synthesis); concentra-
tien of arboviruses; purification of arboviruses; persistent

arbovirus infecticn; Langat virus; birds as hosts of arbo-

viruses; arboviruses in Turkey; arboviruses in Cameroon.
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